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Conclusions: Monaco VMARS was comparable to LGK SRS in 
terms of PGI and PCI for targets larger than 1 cc. Beam 
delivery time for Monaco VMARS was significantly shorter 
than that for LGK SRS. Monaco VMARS has a potential to be 
an alternative option for treatment of multiple brain 
metastases.  
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Purpose/Objective: There is a growing trend towards 
algorithms which improve the efficiency and consistency of 
treatment plan generation. One such implementation is the 
Varian RapidPlan™ knowledge-based treatment planning 
module which uses a library of clinically acceptable 
treatment plans to generate a model that can predict 
optimum DVH optimisation objectives on a patient-specific 
basis. The aim of this study was to evaluate the suitability of 
using RapidPlan to create acceptable VMAT plans for cervical 
cancer cases against those that were previously considered 
clinically acceptable. 
Materials and Methods: The RapidPlan model was generated, 
according to manufacturer guidance, based on 37 clinical 
patients treated for Cervical Cancer using VMAT. The model 
included all patients with varying clinical and physiological 
indications, i.e. all intact uteri and post-hysterectomy cases 
were included, as well as those where the inguinal nodes 
were clinically included. The two different prescription levels 
used in our centre were included; 45Gy/25 fractions and 
50.4Gy/28 fractions. The model required minor adjustments 
after generation; to fix the PTV optimisation priorities and 
the normal tissue objective. VMAT plans were independently 
re-generated for 5 different cases using RapidPlan who had 
not been included in the model configuration. The cases 
included post-hysterectomy (45Gy/25#, n=2) and intact-uteri 
(50.4Gy/28#, n=3) cases. A single optimisation was used to 
assess the quality of the model. VMAT plans consisted of one 
isocentre and two coplanar 360° arcs. Doses to the rectum, 
bowel, bladder, femoral heads and bone marrow were 
evaluated. The 95% conformity index (CI95%) was calculated 
for the PTVs, as well as D98% and D2%; representing the near-
min and near-max doses respectively. The total number of 
monitor units required for the two techniques was compared. 
Results: Table 1 shows a summary of the average parameter 
values (± s.d.) for the PTV, OARs, and MU; p-values are based 
on the Wilcoxon signed-rank test. In all cases, RapidPlan 
indicated on average comparable or better sparing of the 
OARs, with the most significant difference being for the 
femoral heads, bladder D1cm3 and bone marrow V10Gy. PTV 
coverage was more conformal for RapidPlan as indicated by 
the CI95% being on average 0.09 lower than the original plans 
(p=0.01). The D98% (p=0.19) and D2% (p<0.01) were marginally 
better for the original plans. The MUs for RapidPlan were on 
average 57 MU higher than the original plans (p=0.14), which 
is due to increased modulation as indicated by the better 
dose conformity.  
 
 
Conclusions: The RapidPlan system, after configuring a 
Cervix Cancer VMAT model, was able to produce treatment 
plans, in a single optimisation, that overall had comparable 
sparing and better conformity than the original clinically 
acceptable plans. The system allows for better consistency 
and efficiency in the treatment planning process. 
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Purpose/Objective: Cone beam computed tomography 
(CBCT) is less adept at guiding irradiation of soft tissue 
targets. To effectively localize soft tissue targets, we 
developed an integrated bioluminescence tomography 
(BLT)/CBCT system for the small animal radiation research 
platform (SARRP). We demonstrate BLT-guided radiotherapy 
and validate targeting accuracy in vivo. The resolving power 
of the optical system to distinguish two light sources is also 
evaluated in this study.  
Materials and Methods: The on-board BLT system was 
designed to dock onto the SARRP for the optical image 
acquisition and detach before the delivery of radiation. It 
comprises of a mirror-filter -camera assembly with a light-
tight enclosure. The mirror system directs bioluminescence 
emitted from the subject to the CCD camera, and filters are 
used to acquire the multispectral bioluminescence images. 
The BLT reconstruction has been shown to be more accurate 
with the multispectral data than that with single wavelength. 
SARRP CBCT was utilized to provide anatomical information 
for mesh generation for BLT reconstruction. To validate BLT 
